ANP receptors in neurons and astrocytes from spontaneously hypertensive rat brain.
In this study we compared the levels and responsiveness of atrial natriuretic peptide (ANP) receptors in neuronal and astrocyte glial cultures from spontaneously hypertensive (SH) and normotensive (Wistar-Kyoto: WKY) rat brain. Both neuronal and astrocyte glial cultures from the hypothalamus and brain stem of 1-day-old SH and WKY rats display specific high-affinity binding sites for 125I-labeled ANP. The presence of a large population of ANP-C receptors in each type of culture is indicated by the strong competition of 125I-ANP binding by the ring-deleted analogue of ANP [C-ANF-(4-23)]. In neuronal cultures from both strains, C-type natriuretic peptide (CNP-22) was the most effective natriuretic peptide in stimulating guanosine 3',5'-cyclic monophosphate (cGMP) levels, suggesting the presence of ANP-B receptors in these cells. By contrast, ANP was the most effective stimulator of cGMP levels in SH and WKY rat astrocyte glial cultures, suggesting the presence of ANP-A receptors. Here, we have determined that there is a decrease in the maximum binding capacity for 125I-ANP-specific binding in both SH rat neuronal and astrocyte glial cultures compared with their respective control cells. The stimulatory effects of CNP-22 on cGMP levels in SH rat neurons and of ANP on cGMP levels in SH rat astrocytes were significantly reduced compared with their respective WKY rat cultures. Our data suggest that the lower number of ANP receptors in SH rat neuronal and astrocyte glial cultures includes a reduction in the guanylate cyclase-coupled ANP receptors.